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MATEMATHUYECKHUE 1 SKOHOMMNYECKHUE METO/Ibl

HOAXO/Ibl K MOCTPOEHUIO UHIEKCOB
YCTOMYUBOCTU ANK PECIIYBJUKU BEJAPYCH
HA OCHOBE 9KOHOMHUKO-MATEMATHYECKHUX
MO/IEJIEMT U JAHHBIX CMEINIAHHOIM YACTOTHI

A.A. Mo3zoianp’

Annoranus. HacTosimast ctaThst mocBsiimena pa3paboTke TEOPETUKO-MeTOIOIOTHIECKIX OCHOB YCTONYMBO-
ro pasBuTHs arpornpombiiieHHoro Komiiekca (ATTK) Pecriybimikn Besapych B yCIOBUSX HEOPEIETIEHHOCTH,
PaccmaTpuBaroTcst cTOXacTUYECKIE, TOJTUTUKO-PETYJISITOPHBIE, PhIHOYHBIE M TEXHOJIOTMYECKUE ICTOYHUKH Heolpe-
NeJIEHHOCTH, a TaKkyKe WHCTUTYIIMOHAJIbHBIE ACIIEKTBHI, OIpPeeJITioNiie AUNHAMUKY arpapHoil 9KOHOMWKU.
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TeopeTnueckne OCHOBAHMS YCTOHYMBOTO
Pa3BUTHSA arpoIPOMBIIIIIEHHOTO KOMIIJIEKCa
(AIIK) nemnecoobpastuo (opMmyinpoBath He B
TEPMUHAX CTATUYECKOTO PAaBHOBECHS, a B Tep-
MUHAX JIUHAMUYECKON KU3HECTTOCOOHOCTH CJIOK-
HOI COIMO-9KOJIOTO-TEXHOJIOTUYECKON CUCTEMBI.
ITO TOJIOXKEHUE CJIe[lyeT M3 KJIACCUYECKUX pa-
60T TI0 9KOJIOTUYECKON YCTOWYMBOCTU W aJiall-
tuHoMy yrpassennio (Holling, 1973; Gunderson,
Holling, 2002) 1 osHauaer, 4TO 11€JIb MOJUTUKH
U yIpaBJeHUs — He <«BEpHYTb CUCTEMY B HC-
XOJIHYIO TOYKY» TIOCJIE 1TOKa, a 00ecHednTh ee
CIOCOOHOCTh COXPAHSITh KJIOUeBble (DYHKIUK 1
pyU HEOOXOAMMOCTH MEPEXOAUTh Ha HOBbIE,
npuemsieMble Tpaektopun passutus. g AITK,
r7Ie BpEMEHHbIE MACIITabbl OMOJOTHYECKUX TIPO-

IIECCOB U TEXHUKO-TEXHOJOTMYECKUX I[MKJIOB
3HAYUTEJIBHO JIOJIbIIE, YeM y TUIUYHBIX IPO-
MBIIIJIEHHBIX CEKTOPOB, TaKOW IMOIXO[ MPHOO-
peTaeT MPUHITUITHAJIBHOE 3HAYeHUe: Ba)KHA He
TOJIBKO aMILUIATya KosiebaHuil, HO U BEpOsT-
HOCTh COXPaHEHMs] KPUTUYECKUX CBOWCTB (T1JI0-
JIOPO/Ii€e T0YB, BOCIIPOU3BOJCTBO TOTOJIOBbS,
HKOHOMUYECKast PeHTa0eIbHOCT XO3SIHCTB) B yC-
JIOBMSIX MHOTOOOPA3HBIX U Pa3HOYACTOTHBIX BO3-
JIeICTBUIA.

Heonpenenennocts B arpapHoil 3KOHO-
MUKe WMeeT JBOWCTBeHHBIN XxapakTtep. C oj-
HOI CTOPOHBI, CYIIECTBYeT ajiearopHas (aHTJL.
aleatory), croxacTuueckasi Heollpe/esieH-
HOCTh — TIPUPOJIHbIE (PJIYKTYyalluu TOTOJIbI,
cJly4aiiHble BCIBIIIKK 3a00JIeBaHUii, PHIHOY-
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ubre Kosebanus 1en. C Ipyroit CTOPOHDI, TIPHU-
CYTCTBYyeT amnmcTeMudeckas (aHrja. epistemic)
HEOTIPe/IeJIeHHOCTh, CBSI3aHHAs C HEMOJHOTOM
3HAHWII O MeXaHM3MaX, IapaMeTpax M CTPYyK-
TYPHOU CTaOWIBHOCTU MOJIEJIEN, OTpaKaroIiast
npo6yieMbl U3MePEHUs U HECOBEPIIEHCTBA
UHCTUTYTOB. DTU JIBA TUIIA HEOTIPEIETEHHOCTH
TPeOYIOT PasHbIX MHCTPYMEHTOB: HIEPBBIN OTIH-
CBIBAETCSI CTOXACTHMYECKUMU TIPOIIECCAMH, BTO-
poii — mporeaypaMu OOydYeHUs, BaJu Al
MoJleJield ¥ WHCTUTYIIUOHATBHOTO YJIyUIIeHUst
(Knight, 1921; Ben-Haim, 2001). Ha mpaxTu-
Ke pelleHus] MPUHUMAIOTCS B YCJIOBUSIX <«He-
MOJIHBIX pacipe/iesieHnii> (HalTCcoBCKast/HOH-
KJaccwyeckasi HeOTpeeIeHHOCTh), 4TO JieJia-
eT MPUMEHMMBIMU MeTO/bl POOACTHOTO ILIa-
HUPOBAHUS M aHAJIM3a YCTOWYMBOCTU K
cienapusam (info-gap, robust optimization,
worst-case analysis), a Takxke OaiiecoBcKue
MPOIEYPhl IS MOCJAe0BATENbHOTO 0OHOB-
JIeHUsI 3HAHWN W OIEHKU IeHHOCTU WH Op-
MaIuu.

Kraccuyeckue M MHCTUTYIMOHAJIbHbIE
moaxXonsl K yctoiunBomy pasutuio AlIIK
Pecniybiuku Bemapych oTpaskeHbI B HCCIIEIO-
Banusax MHCTUTyTa CUCTEMHBIX UCCTEIOBAHUN
B AIIK HAH benapycu. B monorpadum mox
penakiueit B.I. I'ycakoBa «IIpobaemsr ycroii-
yuoro pazsutusi AIIK: Bompocwer Teopum u
METOM0JIOTUI> OOOCHOBAHBI TIPUHIUIIBI, WH-
JIMKATOPbI U MeXaHWU3Mbl YIIPaBJIE€HUs YCTON-
YHUBOCTBIO HA HAIMOHAJBLHOM WM PETMOHATBHOM
ypoBHsx (I'ycakos, 2016). bosnee npukmaaHoi
xapakrep umeet pabora C.A. Kongparesko, rie
paspaboTaHa MHOTOYPOBHEBasl CHCTeMa KpU-
TepueB U TOKazaTeJell M TpenyioskeHa yrpas-
JieH9ecKass MOJIeJTb YCTOWYUBOCTU PETHOHATD-
HOTO arpompo0BOJIbCTBEHHOTO KOMIITEK-
ca (Kongparenko, 2014). B uccremoBanusx
H.N. ComoBrioBa akIileHT cjielaH Ha cTpare-
IMYECKUX U TAKTUYECKUX ACIEeKTaX YCTOuu-
BOTO pa3BUTHs celbckuX Tepputopuii (CoJios-
o, 2021), torma xkak B.H. Penpko u /I.B.
Peibko aHAMU3UPYIOT MPOGJIEMbl M TIEPCIIEK-
TuBBI ycroitumBoro passutug AIIK B yciaosu-
SIX MHCTUTYIMOHATbHBIX orpanuveHuii (Pemb-
ko, Penpko, 2008).

B smnupuueckom 6i0ke OGesopycckue
ABTOPBI AKTUBHO MCIIOJIb3YIOT 9KOHOMUKO-Ma-
TeMaTU4YeCKrue U HKOHOMETPUYECKUE METOIBI.
Tak, C. AmamkeBUY TPUMEHSET KOPPEJSIn-
OHHO-PETPECCUOHHbIE MOJIeIM HA MaHHBIX
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2000—-2019 rr., moka3piBasi OrpaHUYeHHOE BJIH-
SHWe arpompoJ0BOJBCTBEHHOTO CEKTOpa Ha
9KOHOMHMYECKUH POCT M HEOOXOAUMOCTH KOP-
pektupoBku arpapuoii mosutuku (Adash-
kevich, 2021). B xypuane «ArpapHast 9KOHO-
muka» JI. IlaBnoBuY BbljeNsieT KJIOUYEBbIE
daxropsr ycroitunmBoctn n pucku AIIK bena-
pycu 3a 2012-2021 rr., uto Gopmupyer 6Gasy
JUJIST TIOCTPOEeHUs UHAMKATOPHBIX cucTeM (IlaB-
gosud, 2022). B paborax P.K. JlempkoBoil n
B.B. Kononuyka mpejcTaBieHbl ONTAMUA3AIH-
OHHBIE U CIIEHApHbIe MOJENW /i 3a/a4 Tijia-
HUPOBAHUS W TIPOTHO3UPOBAHUS YCTOUUYUBO-
ctu (Jlenbkona, 2018; Kononuyxk, 2019). Ilpu
3TOM WCCJIeIOBAHUS, WCIOJb3YIONNe TaHHbIe
cmemannoii yacrorel (MIDAS, MF-VAR),
MOKa eJIWHUYHBI ¥ B OOJIbIIel cTerneHu 060-
3HAYAIOT METOMOJIOTUYECKU 3afIesT IS [1ajlb-
HeHmmx pador.

Qopmanuszanusi yCTOHIMBOCTU yI0OHO
TIPE/ICTABIISIETCS B MaTeMaTHKe AMHAMUYECKUX
cucteM u Teopuu ympasienus. [lycts BexTop
COCTOSIHUS S, arpernpyeT KJIOYeBble XapaKTe-
PUCTHKU CUCTEMbI B MOMEHT ¢ (YpOBEHb IPO-
M3BOJICTBA TIO KYJbTypaM W >KMBOTHOBOJICTBY,
3amac TIIOJOPO/INS TTOYB, dMUCCUM TTAPHUKO-
BBIX Ta30B, YPOBEHb 3aHATOCTH, WHIUKATOPDI
WHCTUTYIIMOHAJIBHOTO KadecTBa U T.I.). YII-
paBJISIONINe BO3JEICTBHSA U, — 9TO HabOp IO-
JUTUK M YaCTHBIX pelieHuil (MHBECTUIUH,
HCTIOJIb30BAHUE YIOOPEHMIA, PEKUMBI KOPMJIe-
HUsI, MEPBI TMOAEPKKU, WHCTPYMEHTHI CTpa-
xoBanua). CToXacTHYeCKHe BO3MYIIEHHA ),
OTPasKalOT TOTO/HBIE, OUOJOTHYECKUE U Phbi-
HOYHbBIE MIOKU. /[MHAMUKA MOKeT ObITh 3aru-
caHa B 00IIeM BH/IE:

Sii :f(st’ul’wl)' (1)

3ajaua ke yCTOWYMBOIO ylpaBieHUs
dbopmympyercst yepes TpeboBaHMe COXPAHSAThH
BEKTOP COCTOAHUA SL BHYTpHU AOIIyCTUMOTIO
MHOJKecTBa A B TedyeHue 3a/laHHOI'0 TOPU30H-
Ta MO0 ¢ 3aJaHHON BEPOATHOCTBHIO. AJbTEp-
HaTWBHaA IIOCTAHOBKaA — MHOFOHEJIeBOfI OII-
TUMYM

| UG | <2)

IIpY OrpaHUYEHUAX S, € A U PECyPCHBIX OTrpa-
HUYeHusX, rjae yukuus nosesnoctu U arpe-
rUpyeT 9KOHOMUYECKHe, IKOJIOTMYecKre U co-
[[MaJbHble KOMIIOHEHTBI (M OIUCBHIBAET IIPe/-
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noureHus: obIecTBa). Y CTOHYUBOCTD B 9TOM
KOHTEKCTe — CBOWCTBO TPAeKTOPWIL: MPHU J0-
MyCTUMOM Habope MOJUTHK BEPOSITHOCTH BbI-
X0/la 3a TpaHWIBI A ocTaeTcss HU3KOW maxke
IpU PEaTNCTUYHBIX pacHpe/ieleHuax @, JHO0
cUcTeMa JIOTyCKaeT yIpaBJsieMble IMepPeX0Ibl
B HOBbIE TpHUEMJEeMblie MHOKECTBA TIPU IKCT-
pemasbubix mokax (viability theory, Aubin).

Ocoboe MecTo B TEOpUH YCTOWIUBOTO
pa3BUTHS 3aHUMAeT WHCTUTYIIMOHATHHOE W3-
MepeHHue yCTOMUYMBOCTH. B oTamvume OT TOJIb-
KO 3KOJOTO-9KOHOMWYECKUX MPeACTABICHUI,
WHCTATYIIUN (POPMUPYIOT <«IIPaBUJIA UTPBI»:
OHM OMpeNeAI0T YacTOTy W MPeCKa3yeMOCTh
BMENaTeIbCTB, CTOUMOCTh W TOCTYHMHOCTH
CTpPaxOBaHUS W KPEAMTOB, Ka4eCTBO CTATHC-
TUKU W TU(POBOI TMPOCTEKMBAEMOCTH, a TaK-
JKe MeXaHW3Mbl TpaHchopMaliuu BHENTHUX
IITOKOB BO BHYTPEHHUE CTUMYJbl. B Tepmu-
Hax AWHAMUYECKON ONTUMU3AINNN U3MEHEeHUe
WHCTUTYIIMOHATBHONW Cpenbl 9KBUBAJIEHTHO
W3MEHEHUI0 OTPAaHWYEHUl W TEHEeBBIX IeH B
3a/1aye ONTUMU3ANNH: TEOPETUIECKUA 3TO MOXK-
HO TPaKTOBaTh Kak W3MeHeHUe (DyHKIUU TIO-
JIe3HOCTU (BECOB MHOTOKPUTEPHUATHHON OIEH-
Ku) u/man naMenenne MHoxectBa A. Iloato-
MY WHCTUTYIMOHAJIbHBIE PedOpPMBI EeHCTBY-
0T KaK pblYard, CMeMaionime KOMIPOMUCCHI
MEXTy 9KOHOMUUYECKOUW BBITOIOW W IKOJOTHU-
YeCKUMU,/COMMATbHBIMIA OTPAHUYEHUSIMU U,
TeM CaMbIM, TIOBBIMIAIONINE BEPOSITHOCTH OC-
TaBaThCs B JKEJTAEMOM MHOKECTBE COCTOSTHUI
MpU TPOYUX PaBHBIX. MeXIyHapOmHbIe TPU-
Mepbl TOKa3bIBAIOT, YTO TpeacKazyeMas Io-
JUTHKA cyOcuanii, mpo3padyHble CTaHIapThl
MPOCTEKMBAEMOCTH U pa3BuUTas udpoBas
nHGPACTPYKTYpa CYIECTBEHHO CHUKAIOT 3TH-
CTEMUYECKYI0 HEeOTIPEIeIEHHOCTh W CTUMYJIH-
pPYIOT WHBECTHUIINU B pecypcocbeperaiornime
TEXHOJIOTUM.

Haxowrern, mpakTnueckass MMIJIWKAINAS
TEOPUU — HEOOXOAMMOCTh ydeTa PasHOYacToT-
HBIX CUTHAJIOB ¥ MHOTOMACIITaOHOM CTPYKTY-
pBI HEoTpeeTeHHOCTH. JKOHOMUYECKUe WH-
TUKATOPBI, TIOTO/IHBIE PSABl U 3KOCUCTEMHBIE
peakny (yHKIIMOHUPYIOT HA Pa3HBIX BPEMEH-
HBIX U TIPOCTPAHCTBEHHBIX MIKAJAX; WHTETpa-
IUST 3TUX CUTHAJIOB TpeOyeT JIaTeHTHHIX (ak-
TOPHBIX TIPE/ICTABJEHUI W METOIOB CMeIaH-
HOW YacTOTHI, a TPUHATHE PEIIeHNH TOJKHO
OTMpaThCsd KaK Ha TOYKU OIeHOK (nowcasts/
forecasts), Tak u Ha pacmpejeseHus] HeoIpe-
120
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JIeJIEHHOCTA BOKPYT HUWX. Takoil TeopeTuyec-
KWii TOAX0A 0O0beAuHseT Uaen JUHAMUYECKON
ONTUMU3AINN, TEOPUM YIpaBJeHus, pobact-
HOTO TIPUHSTHUS PeleHnuil u 0ailecoOBCKOTO
00ydJeHUs1, cO3/aBasi OCHOBY [IJIsT SMITUPUIEC-
Koro MopenupoBaHusg ycroiumBoctu AlIK m
paspaboTKN TPUKJIAJHBIX WHAMKATOPOB OTle-
PaTUBHOW YCTOUYMBOCTH, TPUTOJHBIX JJIs
HaIMMOHATBHON TTOJTUTHKH.

Tumonorus HeonpenenerHocteir B AIIK
Pecniybsiukn Bemapych ¢opmupyercs Ha Tie-
pecedeHn OOBEKTUBHBIX TPUPOAHBIX U Pbi-
HOYHBIX (DaKTOPOB C WHCTUTYIIMOHATbHBIMHU
U TEXHOJIOTUYECKUMU OCOOeHHOCTsIMH. B oT-
audre OT TPAAUIMOHHOTO TOAXO0/a, TIe
HEOTpeleIEHHOCTh TTOHUMAETCd KaK <ITyM»
UJIW <TOTPENTHOCTh» TPOTHO30B, 371eCh OHA
TPaKTyeTcsI KaK CUCTeMHOe ycJoBue (yHKIU-
ouupoBanust AIIK, Tpebyioriiee amanTuBHBIX
U pobACTHBIX MEXaHU3MOB YIIPABJIECHUSI.

Croxactuyeckass HEOTPEIeTeHHOCTh CBSI-
3aHa C KJIMMATUYECKUMHU W TIOTOAHBIMH (haKTo-
pamu. B Bemapycn, e mpeobiagaor prucKOBaH-
Hble 30HBI 3emJeenus (HampuMep, 3acyTIn-
Bble meprojibl B I'popHeHckoil n Bpecrckoii 06-
JIacTsX), YPOKAUHOCTH 3€PHOBBIX MOJKHO
(bopMas30BaTh KaK CIOyIaWHBIN TIPOIIECC:
Y=u+¢, ¢ ~N(0,0',2), (3)

1

rae Y~ ypoxaiiHOCTb B MOMEHT BpeMeHM f;

M, — TPEH]I, 3aBUCSIIUN OT TEXHOJOTUH U
KauecTBa IOYB;

£, — KJIUMaTUYeCKas Bapuallus.

Poct ¢} mpn m3aMeHeHMU KJuMarta JeJiaeT
MPOTHO3bI MEHEe HaJIEKHBIMI, YTO TpedyeT cTpa-
XOBBIX CXeM W IUBepCUMUKAINA KyJbTyp. SAp-
kuii pumep — ypoxkait 2010 r., Korya 3acyxa B
Bocrounoit EBporie BbI3Bana TmajieHue Mpou3-
BOJICTBA 3€PHA TOYTH Ha 25%, YTO MTHOBEHHO
OTPa3WJIOCh Ha IeHaX W OMOJPKETHOW Harpyske
Ha arpapHble XO3sHCTBa.

[Tonutuko-peryasitTopHas Heolpee-
JIEHHOCTh MMeeT ocoboe 3HaueHue st Bemapy-
CH, YYUTBIBAsI IKCIIOPTHYIO OpPHEHTAIuio (MO-
JIOUHAsT TIPOYKITHS, MSICO, JIbHOBOJIOKHO). CaH-
KIIMOHHBbIE PEKUMBI U HOBBIE MEXK/yHAPOIHbIE
crangaptel (Hampumep, EU Deforestation
Regulation — EUDR) moryT ObITh TIpescTaBJie-
HbI KaK 9K30T€HHBbIE JUCKPETHbIE IIOKH:

B, =F(l+g +3,), (4)
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TIe P[ — lLleHa WU JT0XOJ, OT 3KCIIOPTa,;

& — OXKHUAeMbIil TeMII POCTa;

S, — TOINTUKO-PETy/IATOPHBIH IIOK, HPH-
HUMAIOIINII 3HAUYEeHUsT U3 pacipejieieHust ¢
TSKEJIBIMU XBOCTaMK (HAINpUMep, pacipeje-
nenue Komm).

Takue MIOKKM TPYAHO MPOTHO3UPOBATH U
MO09TOMY BaKHBIM (HaKTOpoM obecrieueHus
ycroitunBoctn AIIK gaBisiercs MHCTUTYIIHO-
HasbHast THOKOCTb — CHOCOGHOCTH OBICTPO Tie-
peHanpaBUTh AKCIIOPTHBIE TTOTOKU (HANpPUMED,
B Kurait unu crpansr EADC).

Poinounasi HeolpeesIeHHOCTh Opeeisi-
€TCsl BBICOKON BOJIATMJIBHOCTBHIO MUPOBBIX IT[€H
Ha TPOAYKIINIO, Tle benapych BBICTyIAET HeET-
To-3KcnoprepoM. Ilycth p, — Muposas neHa
HA MOJIOYHYIO TPOYKIIUIO, ee JUHAMUKY MOK-
HO ONMHCATh CTOXAacTU4YecKol amddepeHImain-
HOW MOJIEJIBI0 TUIIA TeOMETPUYECKOrO Opoy-
HOBCKOTO JIBUKEHUS:

dp, = up,dit +op,dw, )

rae M — CPEeIHWI TpeH;

o — BOJATUJIBHOCTB;

dW, — BUHEPOBCKHUIi IIpoIlecc.

Takas MozesTb TIOKa3bIBAET, YTO JAaKe MPU
MOJIOKUTETbHOM JIOJITOCPOYHOM TPEHJ/IE BO3-
MOJKHBI KPaTKOCPOUYHBbIE pe3Kue IajleHus, COo-
3/1aI01Me PUCKU JIJIsT JI0XO/I0B X034HcTB. [Ipu-
mepom siBaistercst 2014 1., korma o6BajJ MUPO-
BBIX I[€H Ha MOJIOYHYIO TIPOAYKIIUIO CHUBUJI
BAJIIOTHYIO BBIpYUYKy benapycu mouru na 40%.

TexHnosornyeckass U OMOJTOTUYECKAS
Heolpe/Ie/IeHHOCTh (POPMUPYETCS O] BO3/IeH -
crBueM 0oJie3Hell JKUBOTHBIX, BHEIPEHUS] HO-
BbIX arpoOTEXHOJIOTMI M YSI3BUMOCTU II€TIOYeK
noctaBok. DopmMaIbHO BEPOATHOCTh BO3HUK-
HOBeHUsI cOOsI MOKHO OIUCATh Yepe3 IMyacco-
HOBCKHIl TIPOIECC:

k
P(N(1)=k)= M, (6)
k!
rie A — UHTEHCHBHOCTH cOOBITHII (HAIIPUMED,
AMMU300TUH W cO0EB MOCTABOK);

N(t) — uuncio cobbITHil 32 Bpemst L.

B 2021 r., Hanpumep, mepebou ¢ MOCTaB-
KaM# 0eJIopyCcCKuX yaoOpeHuil B CBSI3U € Or-
paHWuYeHUsIMM TpaH3uTa 4depe3 JIUTBYy mnpuse-
JU K KPaTKOCPOYHOMY POCTY M3JIEepPKEK BHYT-
pU CTpaHbl, a BCHBINIKUA aPUKAHCKON YYMBbI
CBUHEH MOKa3bIBAIOT YSI3BUMOCTH >KMBOTHO-
BOJICTBA.
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Jlsi mpakTHYecKOTO aHajn3a IMOJIE3HO
BBECTU MHOTOYPOBHEBYIO Kiaccudukarnmio. Ha
MUKPOYPOBHE (X03stiicTBa) TpeobiaganT mo-
rojiibie ¥ OGUOJIOTUYECKHE IIOKH, HANPAMYIO
BJIMSIONINE HA YPOKAWHOCTH U 370POBbE TIO-
roJsioBbsi. Ha Me3oypoBHe (OTpaciiv, peruoHbI)
KJII0OYEBYIO POJIb UTPAIOT PHIHOYHbBIE W TEXHO-
Joruyeckue (HakToOpbl — CHPOC HA TPOAYKIIHIO,
cbou TOCTAaBOK, MOCTYN K WHHOBaIusM. Ha
MakKpoypoBHe (HalMOHAJbHAs IKOHOMUKA,
MeK/IyHAPO/IHbIE PBIHKU) JTOMUHUPYIOT TOJIU-
TUKO-PETYJISITOPHBIE U TJI0OATbHBIE PHIHOUHBIE
HeotnpeneseHHocT. Takasi nepapxusi M03BO-
JISIeT CTPYKTYPUPOBATh PUCKU U TPUMEHSTH
pasHble UHCTPYMEHTBI: OT CTPAXOBAHUS W [U-
BepcuduUKauu Ha MUKPOYPOBHE /IO CTpare-
rUYeCKOr0 MaHEBPUPOBAHUS IKCIOPTHBIMU
MOTOKAMU U WHCTUTYITUOHAJIBHBIX pedhopM Ha
MaKpOYpPOBHE.

Takum 06pa3oM, TUTIOJOTHUST HEOTIPejIe-
ngerHocteit B 6emopycckom AIIK mpemmosara-
eT He TOJbKO CUCTEMATU3AIUIO MCTOYHUKOB
puicKa, HO U pa3pabOTKy WHCTPYMEHTOB YII-
paBJieHus UMW Ha Pa3HbIX ypoBHsX. BBene-
HUe MHOTOYPOBHEBOU MO/ HeOolpe/leieH-
HOCTel IMO3BOJISIET COYeTaTh CTOXACTHYECKUe
moAXo/bl (MoO/ieINPOBaHuE YPOKAMHOCTU U
1leH), clleHapHble MeTObl (TIOJTUTUKO-PEryJisi-
TOpHBIE IIOKW) U WHCTUTYIUOHATIbHbBIE pelile-
Hus (CHMKeHHMeE 3MHUCTEMUYECKO Heompese-
JIEHHOCTH ), CO3/1aBasi OCHOBY IJIsl TIOCTPOEHUSI
9KOHOMMKO-MaTeMATHUYECKUX MOJIeJiell yCTOl-
YHBOTO PAa3BUTUS B YCJOBUSIX BBICOKOU BoOJIa-
TUJIBHOCTH ¥ CJIOKHOIPEJCKA3yeMOll BHeT-
Helt cpemsr (Tabm. 1).

B coBpemennbix yciaoBusx (opmuposa-
HUSI YCTOHYMBOTO arpoONpPOMBINIJIEHHOTO KOM-
miekca ocoboe 3HaYeHMe MPUOOpPeTaeT MHTET-
parysl HAIMOHAJIBHBIX CTPATETUN € MeXKIyHa-
POMHBIMU CTaHIAPTAMU U TPaKTHKaMu. Mex-
JYHAPOJIHbIE PAMKH, TaKHe KaK MeTOOJIOTUS
FAO SAFA (Sustainability Assessment of
Food and Agriculture Systems), arposkoJio-
rudeckune nHAMKaTopsl OECD AEI (Automatic
Exchange of Information), mesm ycroitauBoro
pazsutusi (SDG) m wnunuartusel EBporeii-
ckoro cofo3a B kontekcte CAP m «3emenoro
Kypca», MPeNoCTaBJSIOT CUCTEMHbIE OPUEHTH-
Pbl /I OIeHKW U YTIPaBJE€HUs] YCTOWYMBOC-
teio AIIK. OcHOBHas 1esb WHTETpAIUU 3THUX
[OJXO0Z0B B yciaoBusax Peciybauku Benrapych
3aKJIOYAETCSI B CO3/IAHUM aJalTHUPOBAHHON
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Tabnuua 1
CponHas Tadnnua TunoJiornu HeonpeaejgenHocreii B AIIK Pecny6iaukn besnapycs
VYpoBeHb Tun Maremaruueckoe HHCTpyMeHTBI
N [Ipumepst 11 benapycu
BO3JICHCTBHSL | HEOIPE/EICHHOCTH HPEICTABICHUE yIpaBJIeHHUS
3acyxu B bpecrckoit Y = +€ CrpaxoBaHHe ypoxKasi,
Croxactuaccias 06J1);lCTI/I ngsozucn B o " ﬂnaegcnq)ukauniiynbwp
] 2 ]
KJIMMAT, MOorojia ~
MukpoypoBeH ( ’ 12) Tonecse g, N(O,G, ) MeTHOpaLHs
(xo3s1HicTBa,
. k _n |BerepuHapHbIi KOHTPOIIb,
NPEANPUATHS) | Texponoruueckas AdpukaHckas yyMa CBUHEH, (7»[) e pHHap p
P(N (t)= k)=~—2_"_ | Ouosamura, pe3epBHbIC
1 OuoJiornueckas Oosie3Hu kaproderns
k! (onb
BosarmiibHOCTDb LICH Ha XeILKUPOBAHUE LIEH,
Prinounas MOJIOYHYIO MPOAYKIHUIO, JICH, dp, = up,dl‘ +C p,dVV, peruoHalIbHAs KOoonepanus,
MezoypoBeHb 3€pPHOBBIE CO3/IaHUE PE3EPBOB
(orpacinu, Wmnoprozamerienue,
€T'MOHBI COou nocraBox yn100peHuit CroxacTrieckue MOJIeIu uBepcupukanms
p ) Texnonornueckas YA0OP A AMBEpCHHKalL
¥ KOPMOB HAJEeKHOCTH LETIOUEK MOCTaBIIUKOB,
JIOKAJTM3aLMsl IPOM3BO/ICTBA
IlepenanpasieHue
Canxuumn EC u CIIA, — ( ) skenopra (Kurait, EADC),
[onuruxo- H B,=F(+g +3), pra ( )
MakpoypoBeHb tpedoBanus EUDR, ajantanus
peryssiTopHast S _
(HarMoHaIbHas W3MEHEHUS TOCTIOIEPIKKU rne o, — oK 3aKOHO/1aTEeIbCTBA,
9KOHOMMKA, passutre uupposoro AITK
BHEIIIHUE VYuacrue B
O0BaJ LeH Ha MOJIOUHYIO
PBIHKH) PeiHouHas nporykmo (2014) I'nmoGanbubie VAR -Mozenu, | MeXIyHapOIHBIX JIbsHCAX,|
roGalbHast oLy ' DSGE-monenu BAJIIOTHBIC PE3EPBHI,
POCT LieH Ha 3epHO (2022)
TOCHPOrpaMMBbl M0 UICPIKKH

Hcmounux. ABropckas paspaboTka.

CUCTEMbI UHIUKATOPOB, KOTOPAsl TIO3BOJISIET He
TOJIBKO COOTBETCTBOBATH MEKIYyHAPOIHBIM
Tp€6OBaHI/IHM, HO W YUYHUTBIBATH JIOKaJIbHbIE
9KOHOMUYECKHE, IKOJIOTUUECKIE U COIUATTHHBIE
0COOEHHOCTH.

Memodonozusi FAO SAFA nipenyiaraet KoM-
IJIEKCHYIO OIEHKY YCTOHYMBOCTU CEJbCKOXO-
39UCTBEHHBIX CHUCTEM II0 YeTbipeM 6330BI)IM
U3MePEHUsIM: IKOJIOTMYECKast, SIKOHOMUYECKas,
colluajbHasl U yrpaBjeHueckast yCTOUIUBOCTb.
[Ipumenenne SAFA mosBossieT (opmanmnso-
BaTh IOKA3aTeJau YCTOWYMBOTO TPOU3BOJICTBA,
Takue Kak K0a(hQPUIIMEHT OGUOJOrHIecKOro
pasHoobpasus B, ypoBenb BBHIOPOCOB HapHH-
KOBBIX Ta3oB GHG Ha TOHHY TPOXYKIINH, WH-
JIeKC paBeHCTBa oILIaThl Tpyna E , a Takxe
ylnpasJieHueckyio 1pospautocts T . B bena-
pPyCH 9TO MOKeT OBITh BBIPAsKEHO, HAIIPUMED,
yepe3 TOKa3aTeJb YHEPrOeMKOCTU Ha TOHHY
MOJIOuHO# npoaykuuu (E ).

E +E +F
SMEKTP TOMT y00p
E, - , @)
QMOJ'IOKO
rne E R R _ — 1oTpebJeHHasT DJIeK-
j][CKTp TOILT yIL()()p

TPOSHEPTHUsl, TOIJIMBO U MHUHEpasibHbIe Y100-
peHus;
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Q10 ~ 00BEM TPOM3BENEHHOTO MOJOKA.

Takoit OAXOM TO3BOJSET OIEHUTh A-
(heXTUBHOCTD MCIOJTB30BAHUS PECYPCOB M
BbIABUTDL HallpaBJEeHUA AJIAd CHUKEHUSA 9HEP-
TeTUYeCKNUX 3aTpar.

Azpoaronozuueckue unouxamopvr OECD
AEI dhopmManusyioT CBSI3b MEXKIY arpoTexXHO-
JOTAMU N UX BOSI[GI?ICTBHCM Ha 9KOCHUCTEMY.
OCHOBHbIe NHAWUKATOPbI BKJIIOYAIOT YPOBEHDb
WCIIOJIb30BaHUS YA00pEHUI Nf, WHIIEKC 9PO-
3UM TIOYBBI S, BopOMOTpeOieHne Ha TreKTap
W, a raxke ouopasnoobpasue B - g bena-
pycHu aKTyaJbHO WHTETPUPOBATH ITU WHJMKA-
TOPBI C HAIMOHAIBHOW CTATUCTUKOW TIO TLJIO-
JIOPOJINIO TIOYB, BOAOCHAOKEHWIO W WHTEHCUB-
HOCTU IIPOMU3BO/ICTBA, I{TO6I)I OIl€eHUBaATH HE
TOJIBKO TPOMYKTUBHOCTH, HO W IOJTOBPEMEH-
HYIO 3KOJIOTUYECKyIo ycTroiunBocTh. Hampu-
Mep, MHIEKC YCTOWYMBOrO BOJONOTPEOICHUS
MOJKET OBITh MPENCTABJIEH KaK:

W We

S

oY ®)
TIPOAYKT
rae a — Ko3(p@UIMEHT JIOKaJbHON 3KOJIOrU-
YeCcKOW HarpyskH, YYMTBHIBAION[UI 4yBCTBU-

TE€JbHOCTb PETrrMOHa K BOJAHBIM DECypCaM.
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Lenu ycmotiuusozo passumus (SDG), oco-
6enmno SDG 2 «JImksupammsa rosomar, SDG
12 «OrBercTBeHHOE TOTpEbIeHNE W MPOU3-
BoznctBo», SDG 13 «Bopbba ¢ uaMeHeHuem
kaumara> u SDG 15 «CoxpaHeHue aKocuc-
TeM cyliuy», (OPMUPYIOT CTpaTernyecKue opu-
enTupbl. Hampumep, mokasaresb MPOIOBOJIb-
CTBeHHOI GesomacHOCTH F, MOXKeT OBITh pac-
CUMTAH KaK JIOJISi BHYTPEHHErO MPOU3BOJICTBA
MPOAYKTOB THTaHWS K 00mieil morpebHOCTH
CTPaHbl, a UHEKC IKOJOTUYECKOU HArPy3KU
E, — gepes cymmapnbie BoiGpocel CO, 1 MeTa-
HA HA €IUHUILY TPOLYKIINU:

F; = QE—“}'TP . 100%,
orped

GHG, +GHG, 9)
anouyKT

L

CAP u <«3enenviti kypcs> EC nipenocranis-
I0T OPUEHTUPBI JJISI JOJTOCPOYHON 3KOJIOTH-
3a1uy 1 1UQPOBU3AIUN CEJIBCKOTO X031 CTBA.
OHM CcTUMYJIUPYIOT BHeJIpeHUe TOYHOTO 3eM-
JieJieJinst, MOHUTOPWHTA BBIOPOCOB U 1npo-
BOl mpociaexuBaemMocTu npoaykuuu. [lmus
Benapycu apmanranust aTux 1oAX00B MOKET
ObITH peasn30BaHa Yepe3 CUCTEMY OTCJIEKHU-
BaHMS 9KCIIOPTHBIX MApPTUH MOJIOYHON U Msc-
HOUM TNPOAYKIMM, TAe KaKIas NMapTus MapKu-
pyerca 1udpoBbIM HAEHTU(HUKATOPOM C YyKa-
3aHUEM ITPOMCXOK/CHUS], METOJI0B IPOU3BO/I-
CTBAa M 3KOJIOTUYECKUX II0Ka3aTesei.

B kauyecTBe MHHOBAIIMOHHOTO TOXO/A /IS
Benapycu npenmnaraercsi nocmpoenue unmezpu-
POBAHHOUL CUCmeMbl UHOUKATOPOS YCMOUUUBOCTIL,
OOBEIMHSIIONIEN MeK/yHAPOAHbIE CTAHIAPTHI U
HallMOHAJIbHBIE NpUOpUTeThl. Takas cucrema
MOJKET BKJIIOYATh OJIOKM:

* 9Kosornyeckas ycroitumsoctsb (ES): S,
GHG, B;

* skoHoMHuYeckas ycrtoitunBocth (EC):
Rm’ Ew’ Iinv;

* conmasbHasg ycroiuusocth (SS): H,
Edu, G;

* TIPOJIOBOJILCTBEHHAsT HE30TACHOCTD ¥ TEX-
Hosorudeckas mpocuexnsaemocts (FS/T): F,
T (uudpossie nnaukatopsr CAP«3enenoro
Kypcay);

* 3HeproaP@PeKTUBHOCTh U PECypCoIOT-
pebnenne (ER): E, W,

Benopycckuii akonomuueckuit xxypHas

Kaxmomy 070Ky COOTBETCTBYIOT WHAMKA-
TOPBI, B3Tble U3 MEXJIYHAPOIHOU IPAKTUKU
¥ ajanTupoBaHHBIEe MOA bBemapych (Tabu. 2).
Jlng xaxxmoro MHAWKATOpa 3aJaHO 3HAYEHWe
Ij, Hopmasin3oBanaoe ot 0 0 1, U Bec w, OT-
pakaloMUil €ro CTPaTeTUYecKyl0 3HAYNMOCTb.
HacTpoiiku BeCOB MHANKATOPOB U OJIOKOB HC-
MOJIB3YIOTCsI, YTOOBI MOJIETNPOBATH MPUOPHU-
TETHI TIOJUTUKYU (HAITPUMED, TTOBBIIIIEHNE 3HEP-
roadeKTUBHOCTH WK yCUJIEHUE TTPOIOBOJID-
cTBeHHOU OezomacHoctr). VITOrOBBIN WHTET-
PUPOBAHHBIH MHAEKC YCTOWYUBOCTHU §
pPACCUNTBIBAETCS KaK:

n

Zszl.

J=1

§=2w,1,, (10)
j=1

Kakaprit 6J10k cam arperupyercsi U3 WH-
JIMKATOPOB:

s s & pe i
Sks :zﬂz A5 Sye :zﬂ'j L

i=1 Jj=1
s s & ks st

Sss :zﬂ“k L Spsir = 2/11 I,
k=1 1=1

MER

_ ER TER
SER_Zﬂ’m L,

m=1

(11)

rae I — WHIUKATOPbI;

A — JOKasbHBIE Beca BHYTpU OJIOKa.

PaccuuraB oriesbHbIE MOKA3aTeJH M0
KaKJI0My U3 OJIOKOB, MOXKHO TEPEXOAUTh K
pacuery coarancuposannozo umnoexca ycmoui-
yueocmu (Balanced Sustainability Index, BST),
rje oTaesbHble OJOKW WHAWKATOPOB (hOpPMH-
PYIOT BKJIQJl B arperupoBaHHBIN OKa3aTelb.
OO6mias cTpyKTypa MHAEKCa MOKET ObITh IIPe/I-
CTaBJIECHa B BU/E B3BEIIEHHOU CYMMBI:

BSI =wWyg - Spg + Wye = Spe + Weg - Sgg +

(12)
FWessp Spsir + Wi = Sir
rne S.o, S S SFS/T, S, — HOPMUPOBaHHbIE

CyOUHIEKCHI 110 9KOJIOTMYECKOMY, HKOHOMH-
4EeCKOMY, COIMAIbHOMY, MHCTUTYI[HOHAIbHO-
MY M 9HEPIeTHYECKOMY OJIOKAM;

WissWye > Wess Wyg/p, Wig —  Beca OJIOKOB
(MoryT OBITH 3aJaHBI AKCIIEPTHO WM PACCUH-
TAHBl METOJOM IJIABHBIX KOMIIOHEHT).

Takum 06pasoM, Hayuonaibnas namens
UHOUKAmMOPoOs ycmotiuusocmu BCTPAUBAECTCS B
cucremy yrupasierusi AITK kak KOMILIEKCHBII
MHCTPYMEHT, IIO3BOJISION[IIT OJHOBPEMEHHO
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Tabnvua 2
PacueT HHAMKATOPOB YCTOHYHBOCTH
[Tpumep
bnok Hupukarop ®dopmyna SHAYCHIS
GHG

GHG — BoiOpocsl [T oo =1 oG 0,8
DKosoruyeckas max
YCTOWUMBOCTD (Sjs). S, — 3p03us MOUBbI I =1-8, 0,9
SDG 13, 15, 12 3

B — 6uopazHooOpa3ue I, =— 0,7

R,, — peHTabenbHOCTh 1 r, = M 0,85
DKOHOMUYECKAST Roax = R
YCTOWUMBOCTD (S(). E,, — paBeHCTBO OIJIaThl TPyaa I, =E, 0,9
SDG 8,9, 10 7

1;,,, — "HHOBALIUU 1, = Zinv, real 0,7

HI

H; — 3n0poBbe pabOTHHUKOB 1 u = 0,9
CoumanbHas yCTOiHuMBOCTb o
(Sss). SDG 1,3, 4,5, 16 Edu; — obpazoBanne 1, = Edu, 0,8

G; — reHIepHOE PAaBEHCTBO I, =—=, max = 1,0

MyK

[TponoBonbecTBEHHAS Oy
0€30MacHOCTh U F, — camo00€ecrneueHHOCTh I, = = 0,95
TEXHOJIOTNYECKas Qno‘rpe6
g%o(ggexiglaale;w octe (Sksn)- | 7, TPOCTIEKUBAEMOCT % mapTuii ¢ undposbM 1D 0,8

E 1 — 1 Em 0 7
DHeproapdHeKTUBHOCTb U m — SHEProeMKOCTH Ey — o >
pecypconoTpebnenue VI’/N
(SER)- SDG 7, 12 VV3 _ BOZ[OHOTpeGT[eHI/Ie IWS =1- s 0’9

Hemounux. ABropekast pazpaboTka.

OTCJIEKUBATH TTPOU3BOJICTBEHHBIE, KOJIOTHYEC-
Kue, dHepreTudecKue, CONMaTbHbe W WHCTU-
TYIIMOHAJIbHbIE TlapaMeTpbl. B mnepcrnexTune
WMEHHO TaKasd TaHeJ b CTaHeT OCHOBOW [
MEK/LYHAPO/IHBIX COTIOCTABJIEHUM M WHTerpa-
U GeJOPYCCKOM arpapHoil CTaTUCTUKH B
crcTeMy TI00QJIBHBIX WHAUKATOPOB IleJiel yc-
TOMYUBOTO Pa3BUTHUS.

B coBpeMeHHBIX YCJIOBUSX TIOCTPOEHUE
9KOHOMUKO-MAaTeMaTHYeCKUX MOjieJiell yCTOl-
YUBOTO PA3BUTUA ATrPOIPOMBIIIJIEHHOIO KOM-
miekca Pecnybiuku Benmapych HEBO3MOKHO
6e3 UHTETrpaIruu OaHHbIX CMEUAHHOU Yacmo-
mbl, TIO3BOJIATONIEN YUNTHIBATh JUHAMUKY TIPO-
IHECCOB Ha Pa3HbIX BPEMEHHBIX TOPHU3O0HTaX U
cosfaBaTh Gojiee TOYHBIE MPOTHO3BI B YCJIO-
BUsAX HeomnpeaereHHOCTH. Oco6eHHOCTh 6Gelto-
pycckoro AIIK, opreHTUpPOBAaHHOIO Ha JKUBOT-
HOBO/ICTBO, MOJIOYHYIO OTpacib, KapTodere-
124
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BOJICTBO U JIbHOBOJICTBO, TpebyeT codyeTaHust
BBICOKOYACTOTHBIX, CPEHEYACTOTHBIX U HU3-
KOYAaCTOTHBIX MCTOYHWKOB JAHHBIX, KOTOPbIE
006ecIieunBaiOT KOMILJIEKCHOE TTOHUMAHWEe TeX-
HOJIOTHYECKUX, SKOHOMUYECKUX U 9KOJIOTHYeC-
KUX IIPOIIECCOB.

Buicoxouacmommuvie dannvie BRIOYAIOT
eKe/IHEeBHBbIE U I10YacOBBIE IOKa3aTeJIN IOroj-
HBIX YCJIOBHH, TIpemocTaBisieMble bearnmpome-
TOM, Takue Kak Temneparypa T, ocanku P, Blask-
Hoctb H, n ckopoctb Betpa W, Otm mokasaresm
KPUTWYHBI I pacdyeTa WHIEKCA KINMaThdec-
KO ycroitumsocTt KyabTyp C, KOTOPbIA MO-
KeT OBITh MPEJICTABJIEH Yepe3 CKOIb3SIIee OKHO
10 JTHAM BETETAIMOHHOTO TEPUO/IA:

Y, .
C,(1)= d;’”(t). -1 () , t=1,2,....n, (13)

CpeaH Makc
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rae Y, () - (hakTvyeckas ypoxKaitHOCTh K
JNTAHHOMY JTHIO;

o, (1) — cTaHmapTHOE OTKJIOHEHHE TemITe-
paTtypsbl 3a OKHO

n — YWCJO THEW BeTeTarnm.

BaskHBIM MCTOYHUKOM BbICOKOYACTOTHBIX
JTAHHBIX SIBJISIIOTCST CITY THUKOBbBIE HAOIOIEHNS,
Brkaouasgs NDVI (Normalized Difference
Vegetation Index) m mammbie Sentinel-2, ko-
TOpbIE TO3BOJISIOT OTCJEKUBATH COCTOSHUE
[OCEBOB M GUOMAcCy B PeXUME peasbHOro
BpeMenn. /{1 aHanmm3a TPOAYKTUBHOCTH OT-
MEeJbHBIX TMOJell MOKHO PacCuMTaTh WHIEKC
MPOAYKTUBHOCTH V. yepe3 ycpeaHeHHOe

NDVI
snadenre NDVI na mnomaamn A:

(14)

Kpowme Toro, exxenneBHbIE KOTHPOBKU KOP-
MOB W 3SHEProHOCHUTEJIEeH (CK()pM(t), E, (D)
MMO3BOJISIIOT MOJIEJIUPOBATh 3KOHOMUYECKUE
PUCKM M 3Heprosarparbl ITPOU3BO/ICTBA C BBICO-
Kol petanusanueit. Hanpumep, auHamuky
9HEPTrOEMKOCTH NPOM3BOACTBA MoJioka E (t)
MOKHO TIPEJCTaBUTh KaK (PYHKIMIO TEKYINX
1eH U ToTpebIeH ST

Eanempo (t).canek'rpo (t)
E (t)=
( ) QMOIIOKO (t) "
E—rorm (t)‘CTorm (t) + EKOpM (t).CKOpM (t)
+ .
QMOIIOKO (t)

Cpedneuacmommuvie Odannvle, TaKkue Kak
Mecd4Hble OTYeThbl CeJbXO030praHu3aluil, Ie-
pepabaThiBAIONINX TMPEANPUITHII 1 arpoMeTe-
OpOJIOTMYECKHUE CBOJIKHM, TIO3BOJISIOT CO3/1aBaTh
arperupoBaHHbIe IOKa3aTeJu JJIs aHaJau3a
IPOU3BOICTBEHHOH 3(MHEKTUBHOCTU U YCTOM-
yuBocTU. Tak, MeCSYHBII MHIEKC 2Heproad-
bexrusnoctn I, (m) mo mpexampusATHIO pac-
CUUTBHIBAETCS KaK:

2(Ey (1) Quponys (1))
Ly, (m)= 2 ( Qo (1))

CpenHevacToTHBIE ITOKa3aTeJand TaKxkKe
BKJTIOYAIOT YPOBEHb 3a00JIeBAEMOCTH SKUBOTHBIX,
OCTaTKM yZ00pEeHUil Ha TMOJISIX, MECSYHbIe U3-
Menenusga NDVI u oTkyionenus temnepaTypsl OT
HOPMBI, YTO T103BOJIsIeT (hOPMUPOBATH WMHIMKA-
Topbl afantuBHoro ympasienus AlIK.

1 A
Vow = ZZNDV[i'

i=1

(15)

, lem.

(16)
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Huskouacmomuvie dannvie — 3TO €Keroji-
Hble craTucTHueckue 0630pbl bBescrara, Ha-
IIMOHATbHBIE OTYETHI 110 HKOJIOTUH, TTPOOBOIIb-
CTBEHHO# 0€30TMacHOCTH W arpapHBIM IPO-
rpaMMaM. IJTH JaHHbIe (GOPMUPYIOT Ga30BbIE
OPUEHTHUPHI JIJIST CTPATETUYECKOTO MOJIEUPO-
BaHWS, BKJIOUYAL:

* IOJI0 BHYTPEHHETO TPOU3BONCTBA K
norpebnoctu F;

* WHIEKC COOTBETCTBUS CTaHAAPTaM Cep-
Tudukanun E;

* JI0OJIFOCPOYHbBIE TPEH/bl OMOpazHOOOpPa-
3usd U 3HeprodahHeKTUBHOCTH.

[l vHTeTparu HU3KO-, Cpe/lHe- U BBICO-
KOYACTOTHBIX JIAHHBIX MPUMEHSETCS apXUTeK-
Typa WHIANKATOPOB HA HECKONIBKUX YPOBHSX, T7e
KayK/IbIi YPOBEHb JAHHBIX MMeeT COOCTBEHHbIN
BPEMEHHOI BeC M CTeleHb BAWSHUSA Ha WHTET-
PUPOBAHHBIN MH/IEKC YCTOMYMBOCTH .S

Ny Ny

S= 3wt ) o S )+ St ),
i=1 Jj=1

k=1
Sw=1, (17)
rae hf, mf, If — BBICOKO-, cpeHe- U HU3KOYaC-
TOTHBIE WHIUKATOPBI COOTBETCTBEHHO;

@ — Beca, OTPa)Kalolle CTPATETMYECcKyIo
3HAYNMOCTD TTOKa3aTeJsT;

I — mopmasmM3oBaHHBIE 3HAYEHUST WH/U-
KaTOPOB.

JlaHHbBINl 1TOAXO/ TI0JI€3€H B TOM CJIydae,
ecJIi eCTb BO3MOKHOCTH €KEeTHEBHO BOCIIOJIb-
30BaThCsl JTAHHBIMM O TeMIlepaType, OCaJKax
u NDVI s 50 moseil, exeMecssdHO TIOJTY-
4aTh OTYETHI 10 ypOsKalHOCTH ¥ TmOTpebIie-
HUIO SHEPTUM Ha MPEANPUATUM, A €XKETOHO —
cratuctTuky bBesictata 1m0 MOJIOUHO# OoTpac/u.
[Tpu cobuofieHnn TaKuX YCJIOBUU 9TU JlaH-
Hble MOKHO arperupoBarh [JIs1 pacyera MoKa-
3aresisi YCTOWYMBOCTU PErMOHA WJIN TIPEATIPU-
ATHS, YTO TI03BOJISIET:

* BBISBJISITH KPATKOCPOUYHBIE AaHOMAJUM
(HampuMep, 3acyXy WJHM BCIBIINKY 3a00JeBa-
HUI);

* AHAJM3UPOBATH CPEHECPOYHBbIE TPEH-
N6l (ypoBeHb 2HeproahheKTUBHOCTH, YPOKali-
HOCTB TI0 MecsIam);

* (hopMUpOBATH JOJTOCPOYHBIE TPOTHO-
3bl U creHapun passutus AIIK B ycnoBusix
HeOoTpe/leIeHHOCTH.
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Takum 00pasoM, MCIOJb30BaHKME JaHHBIX
CMEITaHHON YacTOTBI U COOTBETCTBYIOIIAS ap-
XUTEKTypa WHANKATOPOB CO3/IAI0T OCHOBY IS
MOCTPOEHUS AMHAMUYECKUX, AAITUBHBIX MO-
neneit ycroitunBoro passutus AlIK bemapy-
CH, TI03BOJIsIS TPUHUMATh pelieHus Ha BCeX
BPEMEHHBIX TOPW30HTAX W ONTHUMU3WPOBATH
KaK TPOM3BOJICTBEHHBIE, TaK M 9KOJOTHYEC-
Kie W 3KOHOMUYECKUEe TOKa3aTeJiu.

PaspaboTka MeTOMOJIOTUN 3KOHOMHUKO-
MaTeMaTUYeCcKOr0 MOIETUPOBAHUS YCTONYN-
soro passutus AIIK B Benapycu tpebyer oco-
60T0 BHUMAHUS K 2APMOHUIAUUU OAHHBIY U
obecneuenuio ux Kauecmea, MOCKOJbKY WMEH-
HO OT KOPPEKTHOCTHW WCXOIHOW WHGpOpMAII
3aBUCUT TOYHOCTH TPOTHO30B M COTIOCTABU-
MOCTH € MEKIYHAPOIHBIMU TTpaKTHKaMu. Kirio-
YeBbIe BBI3OBBI 37IECh CBSI3aHBI C PA3TUIUSIMUI
B YacTOTe W TOJHOTE IAaHHBIX, HECOBIAJCHU-
eM HAIMOHAJbHBIX W MEKIyHAPOJIHBIX KJac-
cu(dUKaTOPOB, a TaKKe ¢ HEeOOXOAMMOCTHIO
WHTETpaIny CTaTUCTUKU bescrata B cucremy
rioGanpHbix uHAnKaTopoB FAO u OECD.

OnHolT U3 TEeHTPATbHBIX 3a/1a4 SABJISETCS
paboTa ¢ nponyckamu OaHHLLX, KOTOPbIe BO3HV-
KaloT KaK B BBICOKOYACTOTHBIX BPEMEHHBIX
psimax (TOro/Hble HAOIONEHNS, CITyTHUKOBBIE
nmanuabie NDVI), tak u B cpemHe- m HHM3KOYaC-
TOTHBIX MCTOYHWKAX (MecsiYHAs OTYETHOCTH
MPEANPUSITHIL, TOM0BbIe 0030pbl bBescrara). B
YCTOBUSX TPOMYCKOB TTPUMEHSIOTCS METO/bI
UMMYmMAayuU, CPesi KOTOPBIX HanboJee pejieBaH-
THBI 11 Besmapycn Expectation-Maximization
(EM) n meron Kammana.

Meton EM ocHOBBIBaeTcss Ha MaKCUMU-
3allii [PABAONOAOOMS MPHU HAJUYUU HETOJI-
HBIX JaHHbIX. /{711 HAOJI0/1a6MOTO BpEMEHHO-
ro paga X=(x,,X,,...,X,), I/le 4acTb 3HaYeHUI
MpoTyTeHa, TeneBas (YHKIHUS MPaBAOMNOI0-
Oust ompesensieTcss Kak:

(o) =] I/ (x16) (18)

Ha mare E Bwrumcasercss ycjioBHOE Ma-
TeMaTUYeCcKoe OXKuJlaHue:

0(0109) = E[ 10gL(01X 1, X 1, )X,5,60) |- (19)

Ha mare M OCYIIECTBJIAECTCA MaKCHUMU-
3alusd:
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0" = argmax 0(60" ). (20)

[lns npumepa, ecau B JAHEBHOM psjie
OCaJIKOB 3a WI0Jb Tpomylenbl 3 aHs u3 31,
meto/; EM 103BosIsSIeT BOCCTAHOBUTH 3TU 3Ha-
YeHUsl Ha OCHOBE paclipe/leJieHUsl 10 Ccoce/l-
HUM JIHAM U CPeHEeMeCsTYHOTO YPOBHS OCajl-
KOB. B uTOre BOCCTAaHOBJIEHHBIH PsJ| CTaHO-
BUTCS TIPUTOJIHBIM [IJIsl pacyeTa MHJEKcA KJH-
MaTudeckoi ycroiiunsoctu C.

Merton Kanmana npumeHuM B JUHAMU-
YEeCKUX MOJIEJISIX COCTOSIHUS, T/ie JaHHbIe IIpe/l-
CTaBJIeHbl KaK CKPBITHI TIporecc z, 1 HabIio-
JIeHUs KaK ¥ :

21

3nech g, ~N(0,0), n, ~N(0,R). Ilpnme-
nenue dunbrpa Kasmana mosBosisieT He TOJIb-
KO OIIeHUBATh CKPBITbIE COCTOSIHUS (HANpPU-
Mep, YPOBEHb BJaru B 1I04YBe), HO W BOCCTa-
HaBJIMBATh OTCYTCTBYIOIIME HaOJIOJCHUS B
cepun NDVI 1o ciyTHUKOBBIM CHUMKaMm C
y4eToM OOJauHOCTH.

He Menee BakKHBIM SIBJISIETCSI BOIIPOC
aoanmauuu MexncoyHapoOHbix Memooux K Ha-
yuonanvHovim Kiaccugpuxamopam. B bemapycu
IIpUMEHAETCA CHUCTEMa HallMOHaJIbHBIX CHETOB
(CHC) u cobcTBeHHbBIE KIACCU(DUKATOPDI
CeJIbCKOXO3STMCTBEHHBIX KYJIbTYD U KMBOTHBIX,
B 1O Bpemsi kKak FAO m OECD wucnompsyior
apyrue arperatbl. Hampumep, mo kiaaccudu-
karun FAO kaprodensb oTHOCHTCA K TpyTmie
«KOPHEILIO/bI», a B GEJOPYCCKON CTATHCTHKE
BBIJIEJISIETCST OTIEJIBHO KaK CTpaTerunvyeckas
KyJbTypa. Jljisi rapMOHU3aluyu BBOJMTCS Mart-
pudYHOe Tpeodpa3oBaHye JaHHBIX:

z,=Az,_ +¢&,y =Hz +1,

FAO
Y

:M_YBEI , (22)

rae Y — Bexrop mokasareseil Mo Haimo-
HaJabHOU KJiaccudurauu (kKaprodenib, JeH,
3€pHOBbIE, MOJIOKO, MSICO);

M — marpuna nepexoja K MeKIyHapoO/i-
HOIl KJaccuduranmy;

Y40 — arpermpoBaHHbIIl HabOp TOKa3a-
Tesiell B TepmuHax FAO (xopHemionbl, Tex-
HUYEeCKHWe KYJIbTYPbl, 3epPHOBbIe, MOJIOUHBIE
IPOJIYKTbI, MSICHbIE IPOIYKTBHI).

Ecau Benapych 3a rog mpousBesia 6 MJIH T
kaprodenss, FAO ¢uxcupyer aror o6beM B
kareropun <«Roots & Tubers». Conocrasie-
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Hie yepe3 marpuily M obGecrieunBaeT IKBUBa-
JIEHTHOCTb OTYETHOCTH, YTO I103BOJISIET BKJIIO-
qaTh OeJIOPYCCKUE TaHHBIE B MEKIYHAPOIHBIE
cpaBHEHUS. AHAJOTUYHO YUUTBIBACTCS W yIOH
MoJsioka: besicrat mybinKyeT JaHHbIE TI0 Y1010
MoJIOKa Ha KopoBy (Q°4) B murpax, FAO
(Q,fﬁ,? ) — B KujorpamMMax Ha skuBoTHOe. [lis
rapMOHU3AIMN UCHOJb3yeTcsd KoahPUIueHT
nepecyera:

O =0 Q> @ =p/1000, (23)
riae p~1,03 xr/;n — IOTHOCTH MOJIOKA.

[Ipy mcmonb30BaHUM TAKOTO MOAXO/A
obecredynBaeTcsl mpsiMasi COMOCTABUMOCTb.
MeHHO coBMellleHMEe MeTOJ0B UMMYTAaIlUH,
rapMOHU3ANNK KJACCU(PUKATOPOB M MEKIY-
HApPOJ/IHOTO COIOCTaByeHus (hopMuUpyeT OCHO-
BY J/IJISI apPXUTEKTYPBl TAHHBIX YCTOWYMBOTO
passutuga AIIK. 9to mnosBosser bemapycu
O/THOBPEMEHHO peNIaTh TPU 33/1a4i: MOBBIIIATh
KauecTBO COOCTBEHHBIX TPOTHO30B, 00ecredn-
BaTh y4yacTue B MEXKIYHAPOIHBIX CPABHUTEIb-
HBIX MCCJIEJIOBAHUSX U MHTETPUPOBATH HAIUO-
HAJbHBIE TPOTPAMMBI € TJI00ATbHBIMU T1€JIsI-
MU YCTOWYUBOTO Pa3BUTHSI.

KiroueBbiM mipeioskenviem st Peciry6-
auku benapych B pamMKax MeTOJOJIOTMH yC-
tortunBoro paszsutusi AIIK saBisiercs cosna-
uue Sustainability Nowcast Index (SNI) — ar-
pPerupoBaHHOTO WHEKCca, GOPMUPYEMOro Ha
OCHOBE JIJaHHBIX CMENIAHHOW YacTOThI U IIO-
3BOJIFIONIETO B PeaTbHOM BPEMEHU OIEHWBATh
COCTOsIHME YCTOWYMBOCTU arporpo0BOJIb-
CTBEHHOTO KOMILIeKca. B oTimume oT kiaccu-
YeCKUX WMHEKCOB, PACCUUTBIBAEMBIX C TOJO0-
BOII WJIM KBapTaJabHON 3anep:xkoii, SNI Gymxer
HCIIOJIb30BATh JUHAMHUUYeCKoe OailecoBCKOe
CTJIAKMBAHME U CMEIIaHHO-4acTOTHBIE MoJle-
an (Mixed-Frequency VAR, MIDAS), uro
MO3BOJIUT WHTETrPUPOBATH KaK eKeJHEBHBIE
nokasaresu (MOTO/[HbIE, TIEHOBbIE), TaK M Pe/l-
KHe TO/IOBBbIE OTYETHBIE aHHbIE.

DopMasbHO WHIEKC MOXKET ObITh TIpes-
CTaBJIEH KaK B3BellleHHas CyMMa HOPMHMPOBaH-
HBIX OJIOKOB:

SNI, = aE, + BEco, + ¥S, + SInst,, (24)

rae E, — 5KOHOMUYECKMi MOAMHIEKC (Ipous-
BOJUTEIBHOCTD, PEHTAOETBHOCTD, MWHBECTHUIINN);

Eco, — aKOJOTMYECKHI MOAMH/EKC (BBHIO-
POCHI, Jlerpajaliyst oYB, GaJaHc a3oTa);

Benopycckuii akonomuueckuil xxypHasu

S, — COUMANbHBII MOANHIEKC (3aHATOCTD,
MUTPAIMS, Ka4eCTBO KU3HW);

Inst, — MHCTUTYIMOHAJIBHBINA TTOJUH/IEKC
(o PpekTUBHOCTL TOCTIOIEPIKKH, TOCTYITHOCTH
KPeJUTOB);

a,B,y,0 — Beca, onpejiessieMble METO/IOM
[JIABHBIX KOMIIOHEHT WJIM SKCIIEPTHON Kainb-
POBKOT.

[lng wHTerpanmu pasHOPOAHBIX MAHHBIX
BBOJIUTCSI OTEPATOP CMENIAHHOW YacTOTHI:

k
X" = D0% s (25)
i=0

riae X" — arperupoBaHHbIif TIOKa3aTe/h ¢ HU3-
KOHM 4YacToToi m (Hampumep, KBapTan);

X, ;/; — HaOJIOMEHUsT BBICOKOI YaCTOTHI
(mesb nu Mecsn);

| — K09(p UIMEHT YaCTOTHOCTH,

0 — Beca pactupegeneHust (0OBIYHO IKC-
MMOHEHIIMAJIbHbIE WJIU JIarOBbIE).

B dopmyie (25) & — s10 BecoBoii K0adh-
dutnmenT (mapameTp MOeNN), KOTOPBIH TO-
Ka3bIBaeT, KaKas JOJIsI BIAUSHUS TPUHAIJIEKUT
OT/IE/IbHBIM JlaraM BpeMeHHOTO psima. Hemas-
HUe HaOJIIOIeHNs, KaK IPaBUIO, UMET 00JIb-
muii Bec.

CooTBeTcTBEeHHO, (hOpMYyJia arpermpoBaH-
HOTO WHEeKca OyJIeT BBITJISAAETh CJIEAYIONIM
06paszoM:

k k
econ _ econ eco __eco
SNI: = Z@l xt—i/f +/B 201 xt—i/f +
i=0 i=0
k k 26
soc __ soc inst _ inst
+y 2‘91 X [+0 2‘91 Xi-itf (26)
i=0 i=0

K npumepy, mpu ananmmse yCcTOHYMBOC-
1 MoJiounoro cekropa SNI oObeaunser:

* eXeJHeBHBIE TOTO/MHBIE TTOKA3aTeJun
(temmepatypa, ocanku, uagekc NDVI nng
OLEHKM HPOAYKTHUBHOCTU I1aCTOMII);

* eXXeMecsYHbIe I[eHbl Ha KOpMa U 9Hep-
TOHOCHUTEJIN;

* KBapTaJbHBIE TTOKA3aTeTN WHBECTUITUI
U 3aHATOCTH;

* TO/OBBIE JAHHBIE O BBIOPOCAX MeTaHa
U JleTpajialliid TI0YB.

Takum 00pa3oM, yKe B CepeiHe BereTa-
IIMOHHOTO Ce30Ha BO3MOXHO TMOJIYYUTH
OOHOBJIEHHOE 3HAYEHVE MH/IEKCA, OTPAKAIOIIEE
He TOJIBKO TEKYNIYI0 TPOU3BOJCTBEHHYIO CH-
TyaIuio, HO U TPOTHO3 YCTOMYNUBOCTU HA OJn-
JKaIme KBapTaJibl.
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O6a npesIoKEeHHBIX MHIEKCA NMEIOT BasK-
HO€ 3HadeHHe IIpu NPUHATHUN YyIIpaBJeHYEC-
KUX pelteHuii. PaccMOTpUM 0COGEHHOCTH KasK-
JI0ro U3 uHaeKcoB (Tabir. 3).

HOCTpOeHI/Ie CUCTEMbBI MOHHUTOPpHUHTA
ycroitunBoctn AIIK B ycioBusix Heomnpeje-
JICHHOCTU HEBO3MOKHO 0€3 KOMILJIEKCHOMN
MUATHOCTUKU TOCTYMHOCTH AaHHBIX. /[71g aTO-
ro (hopmMupyercss mampuya <«noxasamenv x ua-
CMOma x UCMOYHUK x 0OCMYNHOCMb>, TIO3BOJISI-
I01[as1 BBISIBUTH MPOOETbI B HH(MOPMATIMOHHOM
1oJie U OIEHUTh CTeleHb TOTOBHOCTH OeJio-
PYCCKOH CTAaTUCTUKU K WHTETPAIINU B MEXKIY-
HApOJIHBIE CUCTEMBI COIMOCTABJIEHUI.

CTpyKkTypHO MaTpuiia AOCTymHOCTU D
MOKeT ObITh OIMCAaHA Kak:

1, eciu nokazareds i 10CTyNeH
| wu3ucrouHuka k ¢ 4acToToH j (27)

-
" 0, ecnu noKazareNb OTCYTCTBYET WM

He NyOJIMKYeTCsl CUCTeMATHUECKH

rae i — uHAMKATOp (HANpPUMEP, IEHBI, YPO-
JKAITHOCTH, BBIOPOCHI);

j — gacrtoTa (/IeHb, MecsIl, TON);

k — wucrounuk (Bexcrar, Bearuapomer,
FAOQO, xanactpoBble JaHHble W [Ip.).

CymMMupoBaHue MO BCEM H3MePEHUSM
TTO3BOJISIET OTNPENETUTh KOA(M(MUIIUEHT TTOJTHO-
Tl WHGOOPMAIUN:

Di,j,k
N,’

>

(28)

C=)
J.k

rne N, — o0I1ee YrceI0 BO3MOKHBIX KOMOWHA-
Ui YaCTOTA—MCTOYHHK.

Jlng HarmgaHOCTH TIPe/CTaBUM MH/MKA-
TOp <«IleHbl Ha 3epHO». Eciau moreHnuanbHO
MOCTYMHBI 3 mcTouyHMKA AaHHbIX (bescrar,
MUHICTEPCTBO CENTBCKOTO XO3sIHCTBA, OUpIKe-
BBIe KOTUPOBKHM) U 2 YACTOTHI (/I€Hb, MECSIT),
T.e. N\ = 6, HO (bakTUYECKH MyOJUKYIOTCS
auib 2 psjga (MecsuHble leHbl bescrata u
OUpsKeBble THEBHBIE KOTUPOBKU), TO:

2

C. =—=0,33,
7 29)

ena
ITO O3HAyaeT, YTO JIUIIb TPEeThb IOTEHIU-
aJbHOM MHbOpPMAIUK 110 IAaHHOMY MHAMKATO-
Py HCIIOJb3YyeTcsl CUCTEeMaTUYeCKU.
BoicokouacToTHble maHHBIE B Oenopyc-
CKUX YCJIOBMSX yalle Bcero (parMeHTapHBbI.
Hanpumep, KOTUPOBKM KOPMOB Ha BHYTPEH-
HEM PbIHKE MOTYT COOMPATHCST €KEeIHEBHO TOP-
TOBBIMU ILJIOIIA/IKAMU, HO OHM He WHTErpUpo-
BaHbl B €/IMHYIO CHUCTeMy MOHUTOpuHra. Ecin
00603HaYUTh WHAEKC PHIHOYHOI MPO3pavyHOC-
T T Kak JI0JI0 JTOCTYIHBIX €)Ke/[HEBHBIX KO-
THUPOBOK K 0OIIEMY YHCIY KOPMOB (TOBapoB):

Tabnuua 3

CpaBHenne unaexcos BSI u SNI

BSI
XapakrepucTuka

(Balanced Sustainability Index)

SNI
(Sustainability Nowcast Index)

ycroitunBoctu AIIK; MOHUTOpUHT

JloarocpouHas, cTparernueckas OLeHKa

OHepaTl/IBHaﬂ, TaKTHYECKas OLCHKA COCTOSAHUA
yCTOﬁqHBOCTH B p€KUME, ONM3KOM K

HallMOHAJIbHbIC ZlOK.HaZlbI)

Haznauenue

BBITIOJTHEHUS] HAMOHAJIbHBIX 1 peabHOMY BPEMEHH; MOAIEePIKKa aaanTHBHOTO
MexyHaponHbix ueneit (SDG, CAP) ynpaBieHNs

JlaHHbIe CMELIAHHOM YacTOThI: €XKEIHEBHbIE
[IpenmyLeCTBEHHO HU3KO- U

(norona, NDVI, ueHbl), exxeMecsiuHble

HMcnonb3yemble |CpeaHEYacTOTHBIE: TO0BbIE U KBapTabHbIe
(cebecTOMMOCTb, JHEPTOEMKOCTb), KBapTaJIbHbIE
JTaHHbIE otuethl (bencrar, FAO, OECD,

(MHBECTHUIIMH, 3aHATOCTH), TOAOBbIE (BBIOPOCHI,
Jerpaaanus mouB)

SKOHOMMYECKHI, COLIMAIbHbIM,

B3BemuBaHue cyOUHIEKCOB (3KCMIEPTHBIE
BeCa WM METOJ INIaBHBIX KOMIIOHEHT),
MerTozbl pacueTa |arperupoBaHue Mo 610Kam: SKOJIOTMYECKUid,

VIHCTVITyHPIOHaIle]:Iﬁ, 3Hepreanec1<I/n‘/'1

Monenu cmemanHoi yactotel (MIDAS, MF -
VAR), GaliecoBckoe CriiaxxuBaHue,
MMHaMUYeCKasi MHTETPalys BEICOKO- U
HU3KOYACTOTHBIX JaHHBIX

Mek 1y HapoiHbIe COMOCTaBIEHNUS,
[Ipumenenue

cTpaTernueckoe MmiaHupoBaHue, OlleHKa
nporpecca B A0JroCPOUHO# MEPCIEeKTHBE

MOHUTOPUHT TEKYILETO Ce30Ha, paHHee
BBISIBIIEHHE PUCKOB (3aCyXa, CKaYKH LEH,
BCTIBILIKK O0JIe3Hel), KOppPEKTHPOBKa
rOCIPOrpaMM U PecypcoB B peallbHOM BPEMEHH

Hemounux. ABropckast paspaboTKa.
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n .
T — avail , 3 O
ntotal ( )

U TPEANOJIOKNATh, YTO KOTUPOBKH ITYOJIHKY-
forcst o 15 u3 50 BUAOB KOPMOB, TO:

15

T = % = 0,3, (31)

4TO CBUAETEJbCTBYET O HU3KON CTEeIeHU OT-
KPBITOCTH.

Pernonanpnasg gerannsanus 3KOJIOIMYE-
CKUX WMH/MUKATOPOB Tak)ke orpanudena. Ha-
npumep, bearumpomer durcupyer ocaakm u
TeMmIepaTypy C JHEBHOW 4YacTOTOW, HO JlaH-
HbIE 110 Ka4ecTBY IIOYB WJIM YPOBHIO Jlerpaja-
UM TyOJUKYIOTCS TOJBKO B arpernpoBaHHOM
Buje. [l onenkn mHGOPMAIMOHHOTO Pa3pbl-
Ba MOKHO BBECTHU WHJIEKC PErnOHAIbHON J0C-
TYITHOCTH:

avail
R _ regions
T ol
regions

(32)

B kauecTBe MPAaKTUYECKOTO MPUMeEpa
MOJKHO IIPpUBECTU JaHHBIE O Jerpajaliun I104B,
nyGauKyomuecst Juib mo 3 obmactsaM us 6,
TOT/Ia:

R=2=0,5 (33)

T. €. JIETAJN3aIs TTOKPBIBAET TOJBKO TMOJIO-
BUHY PErMOHOB CTPaHBbL.

Cnyrraukosbie ganabie (NDVI, Sentinel-2,
Copernicus) sIBJSIIOTCST TOTEHIIUAIBHO TEHHBIM
MCTOYHUKOM BBICOKOYACTOTHON HH(bOpMAINH,
OflHaKO 0e3 MHTEerpaiu ¢ KaJacTPOBLIMU CBe-
JIEHUSIMU UX HCIOJIb30BaHue 3aTpyzaHeHo. Ha-
puMep, MpH pacyeTe HHAEKCA COOTBETCTBUS
3emesbHbIX yyacTkoB (Land Match Index, LMI)
HCITIOJIB3YETCST:

A

LM] — ‘maiched , (34)

otal

rhe A,eq — 1JI0IA/b, 10 KOTOPOH CILyTHHU-
KOBble HAGJIOAEHUSI YCIENIHO NPUBS3AHBI K
Ka/laCTPOBbIM y4aCTKaM,;
A,,, — 00IIas IIIONIA/Lb CeNbXO3YTONil.
Ecim obmast miomajpb 3eMelb COCTaBIISIET
8,5 MJIH Ta, a YCIeNIHO MHTerPUPOBAHbI CITYT-

HUKOBbIC [JaHHbIC JINIIb AJIA 5,1 MJIH Ta, TO:

51
)

LMI =2~ ~0,6, (35)

o0
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YTO YKa3bIBaeT Ha CYIIEeCTBEHHbIN DPa3pbiB B
MPOCTPAHCTBEHHOW WHTErPaIliu JaHHbBIX.

Takum 06pa3oM, Kapra JOCTYITHOCTH JaH-
HBIX TI03BOJISIET BBISIBUTH CTPYKTYPHBIE CJia0ble
MecTa 0eTOPyCCKON CTATHCTUKW: HU3KYIO MPO-
3payHOCTb TI0 BHYTPEHHWM I[€HAM, HEIOCTATOY-
HYIO PErMOHAIU3aIMI0 3KOJOTHYecKo nHbOp-
MallUi ¥ OTPAHUYEHHOCTb TPOCTPAHCTBEHHOM
WHTErpaliy CIIyTHUKOBBIX HaOoxeruii. J{is
MIPAKTUYECKON peasn3anuu rpejiaraercs: (op-
MUPOBAHUE eOUH020 UUPPOBOZO AMIACA OAHHbIX
AIIK Benapycu, Tie KaXablii MHIUKATOP COTPO-
BOJK/IA€TCS METKOM TOCTYITHOCTU TO IIKaJe
0<(C,<], 4TO CcO3/aeT OCHOBY JJIsI BBICTpaWBa-
HUST HAIIMOHAJIBLHON apXUTEKTYPbl MAHHBIX YC-
TOWYMBOTO Pa3BUTHUsI, a TaKkKe IH(PPOBUAIIN
Genopycckoro AITK (a6 4).

CoOTBETCTBEHHO, MOXKHO c/leJlaTh He-
CKOJIbKO BBIBOJIOB OTHOCUTEJHHO JOCTYITHOC-
TH JAHHBIX 10 KJIod4eBbIM nHANMKaTopam AITK
Pecny6nuku Benapycs:

* HanGoJIbIIAs MOJHOTA JaHHBIX HabJIo-
JlaeTcs i CONMANbHBIX TOKas3aTesneil (3aHsi-
TOCTb), a TakKe JJisI TMOTOAHBIX PsimoB (Om3-
kne xk C, = 0,9);

* HKOJIOTUYECKUE WHUKATOPHI UMEIOT
HU3KUH KO2(PUITMEHT MOTHOTH WH(POPMAITITT
(C.,= 0,45-0,60) u cnabyio pernoHaIbHYIO Je-
Tasuzanuio (R<0,5), 4To oTpaxaeT JAe@uiuT
CUCTEMATUYECKUX 3aMePOB;

e ciyTHUKOBbBIe Habmomenus (NDVI,
Sentinel-2) ob6magaroT BHICOKUM TTOTEHITHATIOM
(C,= 0,7, R = 0,85), no tpebyioT pambHeiimeit
mpocTpaHcTBeHHON mpuBsasku: LMI = 0,6;

* huHAHCOBBIE MHAUKATOPHI (JOCTYII-
HOCTb KPE€JIMTOB, MHBECTUIINN) OCTAIOTCS Yac-
TUYHO 3aKPBITHIMU (JaHHbBIE TYOJIUKYIOTCS
arperupoBaHHo, 4TO 3aHmKaeT C).

CoBpeMeHHOEe COCTOSIHME CTAaTUCTUYEC-
KOi 6a3bl arpompPOMBIIIIIEHHOTO KOMILJIEKCa
Pecny6iiku Besapych xapakrepusyercst BbI-
COKUM YpOBHeM (parMeHTapHOCTH U HEeTOoJ-
HOTBI. BbicOKouacToTHBIE MaHHble (METEOPO-
JIOTUYECKHE PsI/IbI, CITyTHUKOBBIE HAOIIOICHMS,
OUpsKeBble KOTHPOBKH) B OOJBIIUHCTBE CJIy-
yaeB He WHTETPUPOBAHBI B €IUHYIO CHCTEMY
MOHHMTOPHHTA, TOT/Ia KaK CPeHe- U HU3KOYa-
CTOTHBIE UCTOYHWKU (MecsvyHas U TrOI0Bas
OTYETHOCTb) COMIEPKAT 3HAUUTETbHBIE TIPOITYC-
KU U HEJIOCTATOYHYIO PErHOHATBHYIO /IeTaJu-
sanuio. [lanHbplil gucbasaHc OrpaHUYMBAET
MOTEHI[UAJ TIOCTPOEHUsT IKOHOMHKO-MaTeMa-
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Tadnuua 4
MaTtpuua A0cTYNHOCTH JaHHBIX N0 K104eBbIM HHAHKATOpaM AIIK Pecny6aukn Beaapycn
Kosddummment Hunekc
Pernonanbuas N
ITokazarenp Yacrota TTOJTHOTBI OCTVIIHOCTE R MMPOCTPAHCTBEHHOMN
nadopmarn C; RoCeTy wnHTerpauuu (LMI)
LleHbl Ha 3€pHO U KOpMa JICHb / MeCHII 0,33 1,00 -
[loroausle ycaoBus T 0.90 0.95 _
(Temmepatypa, 0canKu)
VYpoxaiiHOCTb 36PHOBBIX rof 0,80 0,70 0,60
Herpanauus nous TOJI 0,50 0,50 —
Bei6pocei [1I" B MOTOUHOM ron 0.60 0.40 B
cexTope
Bananc azora u hocdopa ron 0,45 0,30 -
CnyTHrKOBBIH NDVI 10 nHedt / mecsn 0,70 0,85 0,60
3aHATOCTB B CENbCKOIT KBapTas / 0T 0.95 0.90 B
MECTHOCTH
Husectuimu B ATIK KBapTaj / rox 0,80 0,85 —
JocTynHOCTb KpeanuTOB meca / 0,65 0,50 -
KBapTan

Hemounux. Asropekasi paspaboTka Ha OCHOBE JaHHBIX HalMOHATHLHOrO CTaTHCTHYECKOro KomuTera PecryOimku
Benapyck; MuHucTepeTBa cenbeKoro Xo3sicrsa u mpoaoBosbetBrst PecriyGimku Beaapycs; PecryGinkanckoro meHTpa no
IU/IPOMETEOPOJIOTHH, KOHTPOJIIO Pa/IMOAKTUBHOIO 3arpsA3HEHUs] U MOHMTOPHMHIY OKPY/KAIOIEH CPe/bl; MEKyHaposHOMN
nporpammbl Copernicus; IIposoBosIbCcTBEHHO# 1 cestbeKox03siicTBeHHOI opranusain OOH; MuHucreperBa 9KOHOMUKH

Pecry6auiku Benapycs; Hanmonasnbsoro 6anka Peciiybnuku Besapych.

TUYECKUX Mojleleli W CHUXKaeT HaJeXHOCTh
MPOTHO3HBIX OIEHOK.

B yciaoBusx ycumieHusi IpoieccoB TJIO-
Ganum3anuu KJIOYEBBIM HalpaBIeHUEM CTa-
HOBUTCA HHTErpanumAa HaHHOHaJIbHOfI craTm-
cruku ¢ merogosorusmMu FAO, OECD u cnu-
CTEMOUW WHAMWKATOPOB IleJield yCTOUYMBOTO
passutuss (SDG). D10 Tpebyer BHeIpeHUS
UGPOBBIX pelleHni, 06ecnedynBaroInX Co-
MOCTABUMOCTH KJIACCU(PUKATOPOB, aBTOMATH-
3a1ui0 MpeobpasoBaHus JaHHBIX U (GOPMU-
poBaHUEe EIUHOW MEeTOM0JOTUYeCKON 6Gasbl.
bes nmudposnsanuu HEBO3MOXKHA KOPPEKT-
Hasi WMHTErpaius OeJOpyCCKUX MoKazareseit
B MeXJyHapO/Hble CPaBHUTEJbHbIE HCCJIe-
TOBAHMS.

PasButne mndpoBBIX WHCTPYMEHTOB TIO-
3BOJIAET CYMIECTBEHHO TOBBICUTH IMPO3pay-
HOCTHh (DYHKITMOHMPOBAHWS arpapHbIX PBIHKOB,
COKpPaTUTh WHMOPMAIIMOHHBIE ACUMMETPUM W
obectieunth Gostee 3(HHEKTUBHOE PETYINPOBa-
Hue. MHCTpyMeHTH 1MH(POBOTO MOHUTOPUH-
ra IeH, yposKallHOCTH, 9HEPrOEeMKOCTH U KO-
JIOTHYECKUX IIaPaMEeTPOB CO3/Ial0T IPE/IIOCHLII-
KU 7718 yKPeIJIeHUus JO0BEepPHUs CO CTOPOHBI
WHBECTOPOB MU MEXK/AYHAPOAHBIX ITapTHEPOB, a

130 Benopycckuii akonomuueckuit xxypHas

Takyke [JIsT TOBBINIEHUST Pe3yTbTaTUBHOCTH
rOCy/IJapCTBEHHOU TMOJJIEPIKKH.

Cosnanve eauHoro mudpoBOTO aTiaca
nanabix AITK mpepcraBisieTcss crpaTtermdec-
K HeoOXOAMMBIM Tmarom. Takas maatdopma
JIOJKHA 00€ecrednBaTh:

* KOHCOJNWJAINIO BBICOKO-, CpelHe- U
HMN3KOYaCTOTHBIX [AaHHDBIX;

* IIPOCTPAHCTBCHHYIO MHTETPALUIO CILYT-
HUKOBBIX HaOJOMEHUN C KaJIaCTPOBBIMU CBE-
JEeHUSIMU,;

* (¢hoopMUpOBaHEe WHUKATOPOB C MeTKa-
MU IIOJTHOTBI, A€Ta/in3allnn U JOCTYITHOCTH.

DyHKIMOHUPOBAaHUE TIOA0OHON CUCTEMBI
IMO3BOJIUT PACCUUTBIBATD HMHTETPUPOBAHHbBIE
uHeKchl yeroiunBocTu (Hanpumep, SNI, BSI)
B pekuMe, OJIM3KOM K peabHOMY BPEMEHH,
4YTO paCHIMPUT BO3MOKHOCTU AJIA aJallTUBHO-
TO YIpaBJIeHUSI.

[MudpoBusamusa arponpoMBIIIIEHHOTO
kommekca Pecnybimku Bemapych BbicTyta-
eT He TOJIbKO KaK TeXHOJOTWYecKasg WHHOBa-
[sl, HO W KaK CTPYKTypHAst HEOOXOIMMOCTb,
OTIPEIeNIAIONIAsl YCTOWYNBOCTh M KOHKYPEHTO-
criocobHoCTh cextopa. be3 1udpoBoii Tpamc-
(dhopmaIuu HEBO3MOKHO 00ECHEUNTh KaueCTBO
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CTaTUCTUYECKON 0asbl, ee COMOCTaBUMOCTD C
MEXIYHAapPOAHBIMHU CTaHAapTaMHu, a TaKKe
CBOEBPEMEHHOE BBISIBJI€HWE PUCKOB U (op-
MUPOBaHWE AJeKBATHBIX YIPABJIEHYECKUX pe-
menuit. B cBg3u ¢ atum nmdpoBusaimsa aoJ1-
JKHA paccMaTpuBaThCs KaK TMPUOPUTETHOE Ha-
TpaBJieHNe arpapHOM TIOJUTUKW W CTPaTeru-
YeCKUU pPecypc YCTOWUYMBOTO Pa3BUTUMA
HAI[MOHAJTBHOU 3KOHOMUKM.

YcroitunBoe pazBuTHEe arponpoOMBIIIIEH-
HOTO KoMmIutekca Pecmybsimku Bemapych Tpe-
OyeT KOMILIEKCHOTO TOIXO0/a, KOTOPBIH ydu-
THIBAeT KaK BHYTPEHHUE WHCTUTYIIMOHATbHbIE
0COOEHHOCTH, TaK W MEXAYHAPOMHBIE OPH-
eHTupbl. HeompeneseHHOCTH B arpapHOil 9KO-
HOMUWKE HOCUT MHOTOYPOBHEBBIN XapaKTep:
OT CTOXACTUYECKUX MPUPOIHBIX W PHIHOUYHBIX
KosiebaHUil 10 WHCTUTYITUOHATHHOU W TeX-
HOJIOTHYecKoil HectabuiabHOCTH. [l addex-
TUBHOTO YIPABJIEHUS HEOOXOAMMBI METOJIbI
JAMHAMUYECKOW ONTUMU3AINU, POOACTHOTIO
aHAJIN3a W WHTETPAITNN JTAHHBIX CMeEITaHHOM
JaCTOTHI.

Mexaynaponusie metomonoruu (FAO
SAFA, OECD AEI, SDG, CAP/«3enensrit
KypC») B COYETAHWU C HAIIMOHATbHBIMU TIPU-
OpuUTEeTaMMW MO3BOJISAIOT BBICTPOUTDL ANATTH-
POBAHHYIO CUCTEMY WHIWNKATOPOB YCTOWYM-
BOCTH, KOTOpas JeJaeT BO3MOKHOU OIIEHKY
9KOJOTUYECKUX, 9KOHOMUYECKUX, COIM-
AJBHBIX U WHCTUTYIMOHATBHBIX (HaKTOPOB.
Beenenne arperupoBanubix mHpaekcoB (BSI,
SNI) obecrieunBaer He TOJBKO JOJTOCPOUHOE
TJIAHWPOBaHWe, HO W OINepAaTHUBHOE pPearupo-
BaHWE Ha MIOKU.

KrfoueBbIM BBI30BOM OCTAeTCsl TapPMOHU-
3aIMs CTATUCTUKY W TIOBBIIIEHNE KauyecTBa JIaH-
HBIX, BKJIOYas yCTpaHeHUe MPOIYCKOB, TIPO-
CTPAHCTBEHHYIO WHTETPAINI0 CIYTHUKOBBIX
HAOJIIOIEHIT U COTJIACOBAHNE HAITMOHATBHBIX
KJTaccuuKaTopoB ¢ MeKIyHApomHbIMU. Pertrre-
HUe 3TUX 33/1a4 TT03BOJIUT besapycu BKIIOUNTD-
¢ B ruobajibHble CPaBHUTEJIbHbIE HCCJIEI0Ba-
HUSI U TOBBICUTH 3(PHEKTUBHOCTH COOCTBEH-
HOW arpapHOil MOJUTHUKH.

Takum 00pasoM, MPEIJOKEHHBI B CTa-
The TOAXO0/ (OPMUPYET METOAO0JOTUYECKYIO
OCHOBY [IJI TIOCTPOEHUSI 9KOHOMHKO-MaTeMa-
THYecKux Mmojesieit ycroiumBoctu AlTK, ko-
TOpbIe CHOCOOHBI paboTaTh B YCJIOBHSX BbICO-
KOW BOJIATUJIBHOCTU W HEOTpeNeTeHHOCTH.
ITo cosmaer 06azy A CTPATETMYECKOTO Ma-
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HEBPUPOBAHUsI, MOBBIIIEHUS MPOJIOBOJIbCTBEH-
HO¥ 0e30TMacHOCTH U WHTETPAIMY CTPAHBI B
MESKyHApPOHOE co00IIecTBO B cdepe ycToii-
YUBOTO Pa3BUTHS.
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ABSTRACT. This article develops the theoretical and methodological foundations for advancing the

sustainable development of the agro-industrial complex (AIC) of the Republic of Belarus in uncertain
conditions. The analysis addresses stochastic, political-regulatory, market, and technological sources of
uncertainty, alongside institutional factors shaping the dynamics of the agricultural economy. Particular
attention is given to the integration of international frameworks (FAO SAFA, OECD AEI, SDG, CAP/
«Green Deal») with national indicators, the application of mixed-frequency data, and the construction of
aggregated indices such as BST and SNI. The proposed methodology enhances forecasting accuracy, promotes
the harmonisation of national statistics with global standards, and establishes a foundation for adaptive
governance of the Belarusian AIC in the context of volatility and external shocks.
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